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PREFACE 



The project on student teaching would not have been possible if 
a number of people had not been willing to spend a great deal of time 
doing a number of varied jobs. It is not possible to give every single 
nerson the credit he or she deserves. 

In the initial stage of developing the proposal, John Mickelson, 
who at that time was chairman of Secondary Education at Temple, was 

very helpful. At that time Elizabeth Hunter, who later became a con* 

/ 

sultant on the project, gave valuable help in the formulation of the 
basic design of the study. Many of the ideas for skill sessions used 
in the experimental course were hers and the author owes her a real 
debt for the help she gave throu^out the project. 

Robert Soar and Ned Flanders also helped as consultant in both 
research design and development of structure for the experimental 
course itself. 

A study of this nature is particularly difficult to conduct be- 
cause control of experimental data requires that the identical course 
be taught for three semesters. I wish to thank the administration 
of the College, particularly Dean Paul W. Eberman, for help and support 
in all stages of the study. 

Of course the major contributions to this study were those who 
made up both the research and instructional staff. In nearly all 
casus the staff members of the study had three jobs, participating in 
some research function, serving in an instructional capacity, and 
conducting their own doctoral researches. These staff members were 
Noma Furst, Research Associate; Gertrude Moskowitz and Anita Simon, 
Instructors; and Evan Powell and Nilford Weber, Research Assistants. 

Dr. Furst coordinated both instructional and administrative aspects 
of the project, while Drs. Simon and Weber worked on the data. 
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Dr, Gertrude Moskowltz compiled the skill sessions which are 
Included in the appendix* 

I would like to thank Marsha Altzman for her help on the project 
throughout the thirty month duration of the project. 
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Introduction 



In the fall semester of 1962-63, a new course, The Teaching- 
Learning Process, was introduced into the Secondary Education 
curriculum at Temple University. A year of planning and prep- 
aration preceded the introduction of the course. The particular 
purpose of the course was to develop understandings of the prin- 
ciples of teaching and learning as they apply to classroom 
methodology. The course met for four hours each week — two hours 
of lecture on principles of teaching and learning and two hours 
of laboratory designed to illustrate these principles through 
experiments in learning and simulations of teaching- learning 
situations. By mid-semester it seemed apparent to the instructors 
teaching the course that, in spite of a year's planning and prep- 
aration, the course was not meeting the instructors' expectations. 
This was primarily evidenced in the students' inability to relate 
the theory they had learned to classroom practice. While the 
students seemed to have developed some understanding of basic 
principles of teaching and learning, they were largely imable to 
apply such principles to their teaching situations at anything 
more than a superficial level. In addition; students often com- 
mented that they could see no highly abstract and nonfunctional. 

A student evaluation of the course added further support to the 
instructors* informal evaluations. 



To remedy this situation, an experimental course was de* 
veloped to be tried with one section during the second semester. 
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The new element introduced in this experimental section was the 
teaching of Interaction Analysi.? (Amidon and Flanders ^ 1963). 

The group taking the experiwmtal course was compared with 
one control group who took the regular lecture and laboratory in 
the course, The Teaching "Learning Process, The members of the 
experimental group were found to have more positive attitudes 
toward teaching, and were rated by their supervisors as more 
successful in student teaching than the student teachers in the 

9 

control group* inis study is described in detail by Hough and 
Amidon (1964) « 

This project has utilized the elements of the pilot study 
conducted by Hough and Amidon which is described above. In 
addition, the student teachers were supervised by cooperating 
teachers xdiose training included either Interaction Analysis 
or learning theory. 

One of the most serious problems in pre-service teacher 
education is that of making student teaching supervision more 
effective. In a recent study, Medley and Mitzel (1904) found 
that when compared to many other variables which might be re- 
lated to change in student teacher behavior, the college supervisor 
had little influence. One of the major problems upon xdtiich the 
present research has focused is that of improving the effectiveness 
of the cooperating teacher's supervision of the student teacher. 
This was done by testing the effect on student teacher behavior 
of systematically training some cooperating teachers in Inter- 
action Analysis. 

Background 

In an early attempt to use Interaction Analysis with teachers, 
Flanders instituted an in-service program in which Interaction 
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Analysls was taught an an observational tool. The In-service progtan 
’.^as able to effect observable changes In teacher patterns of verbal 
behavior. In general, at the end of the experimental In-service pro- 
gram, these teachers evidenced more encouraging and accepting behavior 
and v/ere less critical and more indirect than they had been at the 
beginning of the experiment. 

In an application of Interaction Analysis to pre-service teacher 
education, Kirk (1963) conducted a study with student teachers In 
elementary education in vThich he taught Interaction Analysis to an 
experimental group and compared this group with student teachers vdio 
had no Interaction Analysis. He found that the experimental group 
talked less, had more pupil initiated talk and more often accepted 
pupil Ideas than student teachers in the control group. Zahn (1964) 
found that student teachers who learned Interaction Analysis developed 
more positive attitudes toward student teaching than did a control 
group of student teachers who were not taught Interaction Analysis. 

There appeared to be enough justification in the research to 
indicate that Interaction Analysis does have possibilities as a tool 
for teacher education. The logical place to introduce this tool seemed 
to be at a point in the training of teachers where patterns of class- 
room behavior are being formed. 

This study was built upon the studies reported above, which 
seemed to demonstrate that Interaction Analysis could be used fruit- 
fully with student teachers. 

Little, if any, systematic research has been done on the training 
of cooperating teachers to supervise student teachers. However, the 
recent work of Medley and Mitcel (1964) and Zahn (1964) does suggest 
that there is a relationship bed^een the behavior and attitudes of 
cooperating teachers and growth in student teaching. While they 
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found that the effect of the college supervisor on the student teacher 
was s1.igbt, the influence of the cooperating teacher and the classroom 
situation appeared to be great. For this reason it seemed important 
to test the eff» t of training the cooperating teacher. 

Problem 

The present study was designed as a tx/o and a half year study 
to test the relationships between the training of cooperating teachers 
and ceftain course content, and the behavior and attitudes of student 
teachers. The following hypotheses were tested in order to gain some 
understanding of this relationship. 

1. ) Student teachers ^ aught Interaction Analysis xv’ere rated by 
Impartial observers as more effective teachers than student teachers 
not taught Interaction Analysis. 

2. ) Student teachers taught Interaction Analysis were more in- 
direct at the end of their student teaching experience than student 
teachers not so taught, 

3o) Student teachers . taught Interaction Analysis were perceived 
by their pupils as being more indirect at the end of student teaching 
than were student teachers not so taught. 

4.) Student teachers taught Interaction Analysis had more positive 
attitudes toward teaching at the completion of student teaching than 
students not taught Interaction Analysis. 

b.) Student teachers supervised by those cooperating teachers 
who had been trained in Interaction Analysis were rated by impartial 
observers as more effective teachers than student teachers working 
with cooperating teachers not trained in Interaction Analysis. 

6.) Student teachers supervised by those cooperating teachers 
who had been trained in Interaction Analysis were more indirect at 
the end of student teaching than student teachers working with 

.er|c 

^ ^ rr — 



-5- 



cooperating teachers not trained in Inter;, 'tion Analysis. 

7.) Student teachers supervised by those cooperating teachers 
who had been trained in Interaction Analysis were perceived by their 
pupils as more indirect at the end of student teaching than student 



teachers working v;ith cooperating teachers not trained In Interacticu 



Analysis. 



8. ) Student teachers supervised by those cooperating teachers 
\7ho had been trained in Interaction Analysis had more positive atti- 
tudes toward the teaching situation than student teachers working with 
cooperating teachers not trained in Interaction Analysis. 

9. ) Student teachers who were taught Interaction Analysis and 
were supervised by cooperating teachers trained in Interaction Analysis 
were rated by impartial observers as more effective teachers than 
student teachers not receiving such training and supervision. 

10. ) Student teachers who were taught Interaction Analysis and 
were supervised by cooperating teachers trained in Interaction Analysis 
were more indirect at the end of student teaching than student teachers 
not receiving such training and supervision. 

11. ) Student teachers who were taught Interaction Analysis and 
were supervised by cooperating teachers trained in Interaction Analysis 
were perceived by their pupils as more indirect at the end of student 
teaching than were student teachers not receiving such training and 
supervision. 



12.) Student teachers who were taught Interaction Analysis and 
were supervised by cooperating teachers trained in Interaction Analysis 
had more positive attitudes toward teaching at the completion of 
student teaching than did student teachers not recieving such training 
and supervision. 




Procedures 



There were two independent variables: student teaching course 

content and the training of the cooperating teacher. The course 
content for student teachers consisted of either traditional learning 
thehry or Interaction Analysis. The cooperating teacher was trained 
in the use of Interaction Analysis as an observational technique, or 
received training in learning theory. 

The design made it possible to test the influence of the two 
Independent variables: the training of cooperating teachers and 

student teaching course content, upon the dependent variables: ratings 

of student teachers* teaching effectiveness, attitudes of student 
teachers, pupil perception of student teachers, and student teachers* 
teaching patterns. The four groups were compared with one another to 
determine idiether student teaching course content or the training of 
the cooperating teacher or a combination of the two had the most slg- 
nlf leant influence on the dependent variables. 

Students were randomly assigned to treatments so that the effect 
of sex and socio-economic areas of student teaching assignments were 
eliminated. An equal number of student teachers in each of the four 
experimental groups were assigned to schools in culturally deprived 
and in middle-class neighborhoods. There were roughly ^qual numbers 
of male and female student teachers within each of the four experimental 
groups. In addition, an equal number of men and women student teachers 
x^ere assigned to each of the designated types of neighborhoods. 

Approximately forty student teachers X7ere involved in the experiment 
during each of three semesters, all of them participating in their second 
student teaching experience. The student teachers were assigned to 
experimental groups according to a two by two design. Student teachers 
xvere assigned In equal nximbers to the four conditions on the basis of 



socio-economic aiea in v;hi h they student taught and suojecvj ttatter 
taught. One of the particular problems in the student teaching 
assignment at Temple was the large number of placements in the "cultur- 
ally deprived" area of Philadelphia. 3y using this type of design 
an attempt was made to control the influence on the results of 
.ultural deprivation." 

The student teachers were all students in the Department of 
Secondary Education at Temple University. Nearly all of the students 
were residents of Philadelphia. Approximately sixty per cent of the 
student teachers x^ere girls. The four groups were compared on the 
basis of personality and attitudes in order to determine the influence 
of these variables. 

Student teachers x^ere rated at the end of their student teaching 
experience by the same measuring instrument xdilch the Department of 
Secondary Education normally uses to rate student teachers. Student 
teacher^ were rated by Impartial ooservers not involved in supervision 
v>ho did not knox7 which student teachers ^rere in xdiich of the four 
experimental groups. 

Student teaching behavior was assessed by the use of Interaction 
Analysis. Each student teacher was observed twice at the end of the 
semester by a trained observer using Interaction Analysis. These 
observers were not the college supervisors and they did not knox*/ xhlch 
student teachers were in xdilch of the four experimental groups. 

The Student Perception of Teacher Influence Scale was used to 
assess the perception that the children had of their student teacher's 
oehavior. In this the data are gathered on a nine point scale, and 
:an be analyzed statistically. This Instrument x^as used initially 
-»y Amidon(1959) and Anderson(1951) with secondary school pupils, anc 



has jcen adapted ior use in the' elementary school by Kirk (1964). 

The Teaching Situation Reaction Test was used to assess student 
teacher attitudes. In general this test measures the student teacher's 
reaction to a classroom situation in terms of the direct ■‘indirect 
dichotomy. A student teacher with a low score sees himself reacting 
fairly indirectly to a classroom situation, v;hlla a high score indicates 
a more direct reaction. This test was administered at both the begin- 
ning and end of the student teaching experience. 

Rokeach's Dogmatism Scale was used to measure personality. A 
discussion of the test construct and validation procedure is available 
in Rokeach, The Open and Closed Mind (1960) . The aspect of personality 
measured by the test is the openness or closedness of a person's belief 
system* 

Comparisons were made among the student teacher groups on rating 
of effectiveness, interaction patterns pupil perception of change 
and student teacher attitudes. Student teachers v;ere assigned randomly 
to a two by two design vdiich made it possible to separate for analysis 
the effects of the independent variables of student teaching course 
content and cooperating teachers' training. 

The purpose of this first chapter was to introduce the study, 
give an overview of the objectives, sketch the method for carrying 
out the study. The second chapter presents a review and analysis of 
previous research that is relevent to this study. It also attempts 
:o relate this study to the growing body of research being carried 
out in the area of classroom Interaction Aa?ilysis. 



BACKGROUND AND RESEARCH 



CHAPTER IX 



Introduction 

This chapter attempts to indicate the place of the present study 
in the total area of research that has been conducted on classroom 
Interaction Analysis. It presents a theoretical basis for the types 
of studies ^ich use classroom observational measures and then relates 
the classroom observational research to teacher education. 

Assumptions 

Many educators have lost faith in much of what is labeled Edu- 
cational Research. Very often practioners react to the results of 
much research with a statement like, ”It is fine under ideal conditions; 
but in my school, or my classrooo^ you need to be strict or offer 
structure.” 

Perhaps this comment indicates the nature of a basic issue of 
teacher improvement. Research and theory are important;, even 
necessary, but how do the results of educational research apply to 
the individual? 

There is another problem. Suppose we discovered that there is 
a perfect negative correlation between the amount teachers talk and. 
student achievement. Would teachers reduce the amount they talk? 
Perhaps, but this study is built on the conclusions of a good deal 
of previous research which seems to indicate that ^fnen research points 
a direction for teachers to change and the indicated direction of 
change affects an important part of a teacher’s total style of living, 
the answer to implementation of research is not a simple”let's tell 
them how to teach.” 

This study is built on a number of studies which have been con- 
ducted using Interaction Analysis. First, there is the early work of 
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Anderson (1937), Withall (1949) and others who have shown that it is 
useful to categorize minute segments of classrccm ^ xbal behavior* 
This early research, along with the wprk of Bales (1951) and Lewin, 
Lippitt and White (1939);. shows clearly that the behavior of an 
instructional leader does affect 

wasdkvfts WCtfti D%i 

studied and understood. 

Flanders, Medley and Mitzel and others who have persistently 
worked on the problems of classroom observation are the scholars who 
have contributed to what may be the most significant educational know- 
ledge thus far uncovered. 

What are some of the findings from Interaction Analysis research 
that makes it suc‘\ "optimistic research?"* 

1. Interaction Analysis has been taught to several thousand 
teachers. Many of these teachers have stated that it was the one 

technique they had heard of that helped them solve their everyday 
teaching problems . 

2. Research by Soar (1966), Medley and Mitzel (1964), Bellack 
(1967) and others seems to paint a pilcture of the usual classroom that 
many professional educators recoil from. This is a classroom in which 
teachers give almost all the Information, ask narrow memory-type ques- 
tions, reward the right answers with one vzord, and treat discipline 
problems with criticism. Interaction Analysis has helped us identify 
specific teacher behaviors that can be modified and thus produce more 
flexible teaching patterns. 

3. The results are not conclusive but there is enough evidence 
in studies by Amidon (1959), Flanders (1960), Soar (1966) and Furst 
(1967) to question some of our basic assumptions about the nature of 
effective teaching. An example of this can be found in Flanders * 
*(Wrltor first hoard John Bou^ make this statement at Temple in 1965.) 
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oarly resear -h as well as in Furst’s more recent study. Both of these 
studies see:.! to show that tea':hers who respond consistently with the 
sane bahavior in similar situations are less likely to produce high 
achievement in children than are more flexible teachers, Pov7ell*s 
(1967) and Weber’s (1967) studies also support this conclusion. 

Tools for the Study of Teaching 

One of the basin assuraptions upon which thi study was built is 
that teachers must be equipped with tools whic’c they can use to teat 
their own assumptions about their teaching; that is, they vest become 
researchers — in the study of their own teaching ! 

Several category systems other than Interaction Analysis have 
been widely used to study teaching. Several reviews of research have 
shown how the use of these instruments has tended to increase every 
year over the past ten years. A few examples follow: 

In the early 1950 *s there was only one published category system 
\ghich was available for teachers' use. This was the Withall climate 
index (194C). Withall had developed seven categories of teacher be- 
havior, three teacher -centered, three learner -centered and one neutral. 
These categories have been used consistently for the past ten years 
in both research and teacher training. Because they were the fore- 
runners of the Interaction Analysis categories they are not described 
in detail. 

In the late 1950 several researchers had begun to develop 
•ategory systems • Smith (1951) had begun his work on a study of the 
logic of teaching, Medley and Mitzel (1950) had developed their 
Observation Schedule and Record (OScAR) and Hughes (1959) 
had developed her system for analysing teaching functions. Since 
I960, a major area of educational research has been the development 
of new category systems or observational procedures for the study of 
teaching. Just for the purpose of illustration — 
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At the University of Illinois, Aschner and Gallagher (1965) 
developed a category system based on Gilford's structure of the 
intellect. This system divided thinking as indicated by classroom ■ 
talk into four categories: cognitive memory, convergent production, 

divergent production and evaluation. Since that time Gallagher (1966) 
has developed a nev7 s^rstem which he is currently using. Also at the 
University of Illinois, Spaulding (1963) refined the system \>hich he 
had earlier developed at Stanford. This procedure ultimately led 
Spaulding to work with pre-service teachers at Hofstra University. 

Two observational systems that were used xd.th special curricular areas 
were developed by Oliver and Shaver (1963), in social studies, and 
Wright and Procter (1961), in mathematics. Another system was de^ 
ve loped in California by Taba (1964) for use in elementary social 
studies. Taba' 8 system is unique in that it was developed primarily 
as a teacher- training tool. 

Recently, Perkins (1964) and Bellack (1953) have developed 
observational instruments that, even though they are similar to earlier 
systems, show that researchers are not satisfied to use the old in- 
struments, but continue to search for new measuring instruments. 
Interaction Analysis Modifications '^ 

Perhaps the most interesting development of all has been that 
which hAs its roots in Interaction Analysis at Temple University. 
Although the major research employed at Temple on classroom obser- 
vation has been Interaction Analysis, no less than five substantial 
modifications have been developed at Temple or by graduate students 
vTho did their work at Temple. In the middle 1960'«, Hough (Amtdon 
and Hough, 1967) developed a system that, while It has the basic 
categories of Interaction Analysis, nevertheless’ added a group of 
categories based on learning theory. This category system has since 
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been used in teacher training at the Ohio State University. Another 
system not published but available in inixneographed form is that de- 
veloped by Simon (1966). T^ile this system is simple to use, it 
enables the observer to study the students as well as the teachers. 



Amidon and Hunter (1965) developed 



and 



published 






Tnl-pr • 



action Category System (VICS) for teacher training. This system is 
similar to Flanders’, but adds a number of categories for students 
and eliminates the indirect-direct dichotomy. 

Tj 70 category systems developed at Temple illustrate what may 
become a trend, that is, the attempt to develop multidimensional 
category systems* Amidon *s system (Amidon and Hunt ec, Amidon and 
Hough, 1967) uses the basic categories of Interaction Analysis but 
,adds the cognitive dimension by incorporating Aschner’s and Taba’s 
ideas into the basic ten categories. Even though these dimensions 
are added, the category system renisins relatively simf>le to use. 
Honigman (1967) at Temple hhs been working for five years on a 
modification of the Slanders system. Starting with the Interaction 
Analysis categories and observation procedures, Honigman developed 
a number of revisions and methodological changes in 1963. A more 
recent system which he is presently using is the Multidimensional 
Analysis of Classroom Interaction ("MACI") . An apparent outgrowth 
of the 1963 revsions, this system has been further influenced by the 
work of Aschner, Bellack, Hughes, Oliver and Shave? and Spaulding. 

MACI is of the more complex but also one of the more interesting 
attempts to study teaching. Its three-dimensional structure represents 
a breakdown of the "social -emotional” dimension into two separate 
dimensions (affective and procedural) plus the addition of a cognitive 
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Interaction Analysis UsCvd as a Classroon Observational Tool 
Interaction Patterns and Outcome Variables 

This section of Chapter II reports results of several studies 
that used Interaction Analysis as a tool to collect data on teacher** 
pupil interaction. 

Using experimentally created groups, Amidon (Amidon and Flanders, 
1961) tested the effects of teaching geometry to eighth grade depend- 
ent prone students by Indirect teaching methods as against direct 
teaching methods. Tre and post achievement tests were administered 
to all of the students. The students in the indirect group achieved 
significantly more on the post test of geometry achievement than did 
those students in the direct group. 

In a study using interaction analysis data to analyze naturally 
occuring teacher behavior and to relate it to student achievement, 
Flanders (1960) found that pupils in classes of teachers identified 
as indirect achieved more than pupils in classes in which teachers 
were Identified as direct. In addition, the greatest differences 
in achievement were between pupils of the most Indirect teachers 
and pupils of the most direct teachers. This study was carried out 
in Junior high social studies and mathematics classes. The results 
of this early study would seem to indicate that generally there is 
a linear relationship between achievement and teacher influence* 
that is, it appears from this study that the most indirect teachers 
produced the highest achievement in children. 

Flanders also observed that the indirect teachers varied their 
behavior more across different classroom activities than did the 
direct teachers. On the basis of this, Flanders referred to the 
more indirect teachers as flexible teachers. 
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Studles by Nelson and LaShier yelded results ^dilch support the 
Flanders results. These two studies were done in different subject 
areas from Flanders* study. Nelson* s (1966) study was conducted with 
elementary school children learning language arts, while LaShler's 
(1966) study was conducted in eighth grade biology classes. 

Tj7o other studies which were similar to the original amidon 
study were conducted by Schantz (1963) and Bldwell (1967). Schanta 
tested the effects of indirect and direct teaching styles on high and 
low ability groups of elementary school students. She found that 
children with high ability exposed to indirect teaching achieved higher 
on a science test at the end of an experimental linit than did children 
taught by the direct teacher. The results for the low ability groups 
were not statistically significant but a trend was present which favored 
the direct group. Bidwell, in an experimental study comparing indirect 
to direct teaching in arithmetic found no significant differences be^ 
tween the two teaching styles. There were some interesting trends 
present, however. In a post test immediately following an experimental 
unit) the mean arithmetic scores of the direct and indirect groups were 
nearly identical. In a comparison of mean gain scores from the post 
achievement test to a delayed achievement test (two weeks after the 
experiment) the mean gain in achievement for the indirect group w?.s 
twice that of the direct group. In spite of vdiat appeared to be a 
large difference^ the statistical test applied yielded no significant 
difference. 

Four recent studies analyzed the relationship between tej<cher 
influence patterns and certain pupil outcomes. Powell (1967) and 
Weber (1967) used the same group of elementary school teachers to 
test the effects of teacher influence on creativity and achievement 
in reading and arithmetic. The teachers who taught the same group 



-16- 



of children for three years were observed and then^ on the basis o£ 
the observation, were classified as either direct or indirect. Weber 
found that children who had been with an indirect teacher for three 
years scored significantly higher on Torrance's Test of Creativity 
than did children who had been with the direct teacher. Powell 
found that the indirect teaching produced higher achievement in 
arithmetic, but there were no significant results obtained in reading. 

Furst (1967) was the first researcher to use two category systems 
(Interaction Analysis and Bellack's Teaching Moves) to test the 
influence of teacher behavior on pupil achleveiaent. She found that 
Indirect teacher behavior produced higher student scores on an achieve- 
ment test than did direct teacher behavior. She also found that 
higher student achievement was related to the extent to vdiich a teacher 
gave hij lecture in short rather than long periods. 

Soar (1966) reported an empirical study of the relationships 
between teaching patterns and pupil growth in reading, arithmetic, 
and creativity over a t\70-year period. Soar came up with the following 
results: (1) the higher the degree of indirect teaching, the higher 

the growth in creativity; (2) high teacher criticism produced the least 
growth In creativity; (3) indirect teaching produced greater growth 
in vocabulary and reading than did direct teaching. 

Descriptive Studies 

A number of studies have attempted to describe typical teacher- 
pupil interaction patterns. Furst and Amidon (1962) observed twenty- 
five classrooms at each of the elementary grades during reading, 
arithmetic and social studies lessons. They found that first and 
second grade teachers were more indirect than teachers of the other 
grades. When only motivating and controlling categories were used 
in the i/d ratio (this is called the revised i/d ratio), the fifth 
grade teachers were found to be more indirect. 

er|c 
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Giammatteo (1953) observed seventy- two elementary teachers 
teaching reading. He found that teachers at all grade levels, primary, 
middle, and upper, were more direct than indirect. He found that 
teachers in the middle grades as a group weee the most direct. He 
also found that teachers working in upper socio-economic areas had 
more direct patterns than teachers teaching in lower socio-economic 
areas. The results of this study support Furst and Amidon's study 
in hat Glammatteo found that the upper grade teachers were the most 
accepting of student ideas and that the primary grade teachers gave 
the most directions. 

Amidon and Giammatteo (1965) found that three teachers rated by 
supervisors as superior had teaching patterns that were significantly 
different from those of a group of one hundred twenty teachers who 
had been randomly selected and identified as "typical” teachers. The 
superior teachers accepted and clarified feelings and ideas of students 
more than did the average group. The superior group also gave fewer 
directions, criticized less, talked less, and had more student partici- 
pation than did the average group. 

Interaction Analysis and Teacher Education 

Interaction* Ana lysf.s was first taught to teachers with the goal 
of teacher change by Flanders (1963), Flanders found that teachers 
who were indirect at the beginning of training changed more during 
the training program than did teachers who were direct at the 
beginning of training. 

The first project \diich utilized Interaction Analysis in pre- 
service teacher education was conducted by Hough and Amidon (1964). 

They taught Interaction Analysis to one group of student teachers; 
the other group studied learning theory. They found that college 
supervisors rated the student teachers who had learned Interaction 



nnslysi.8 as betitcr than studont taachcrs who had baan taught laarnlng 
thaory. They also reported that the student teachers who had been 
exposed to Interaction Analysis made significant positive gains in 
their attitudes toward teaching, while there were no significant 
changes in attitudes in the group that had been taueht learnins the6rv. 

Kirk (1964), in an experimental study with elementary school 
student teachers, trained fifteen student teachers in Interaction 
Analyiis* Fifteen additional elementary school student teachers 
participated in the experiment and served as a control group. Teachers 
were observed, but instead of learning Interaction Analysis, they 
participated in a traditional student teaching seminar. Kirk reported 
that student teachers in the experimental group tended to talk less 
and give fewer directions, responded to a pup.1,l-inj.t5.ated question 
with a question more often, and resisted the tcudency, to a greater 
extent than the control group, to become more direct at the end of 
student teaching. Kirk also reported that the pupils in the classes 
of the experimentally trained teachers talked more, initiated more 
of their own ideas, talked at greater length and talked more spontane- 
ously than did student teachers in the control group. In addition, 
the pupils* perceptions were that the student teachers in the experi- 
mental class became more indirect and talked less as the semester 
went along, whereas pupils in the classes of the control group did 
not perceive these changes in their teachers* The elementary school 
student teachers in Kirk*s experimental group became more indirect 
at some times and more direct at others* As all the student teachers 
gained experience, Kirk concluded that they became less like the 
"indirect" and more like the ''average*' social studies teachers studied 



by Flanders (1965). 
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Furst (1965) oDserved scudent teachers «ho had taken a course 
similar to the course used in the Hough and Amidon study. She was 
interested in studying the effects of the training in Interaction 
Analysis on the teaching behaviors of secondary school teachers. 

Purat used the Verbal Interaction Category System, a modification of 
Interaction Analysis developed by Amidon and Hunter (1966), to collect 
behavioral data on the teacher -pupil interaction patterns. In gen- 
eral, she found that student teachers taught Interaction Analysis used 
more total acceptance of student ideas and behaviors, and less total 
rejection of student behavior. In addition, the students trained 
in Interaction Analysis tended to use more than token acknowledgement 
of pupils® ideas and spent time clarifying and using pupils® ideas. 
Some of the student teachers in the sample had taken the experimental 
course prior to student teaching, while some had taken the experi- 
mental course concurrently with student teaching. Furst found that 
the timing of training in Interaction Analysis made a difference in 
some student teaching behaviors. However, the differences cited above 
between the experimental and control groups were not affected by the 
timliig of the training in Interaction Analysis. 

A study by Romoser (1965) indicated that training for a period 
of three days in Interaction Analysis could change the attitudes of 
education students toward *'lenient tolerance" as measured by scales 
developed from the Minnesota Teacher Attitude Inventory and the 
Psychological Inventory Flexibility Scale. 

Zahn (1965) analyzed the effects of training and supervision in 
Interaction Analysis on the teaching behavior of student teachers and 
on the attitudes of cooperating teachers. Zahn found that student 
teachers who were trained in Interaction Analysis and \diose super- 
visors were also trained in Interaction Analysis had significantly 
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more positive attitudes toward student teaching than did their co- 
operating teachers# These student teachers also had significantly 
more positive attitudes to ard student teaching than did student 
teachers not trained in Interaction Analysis and not supervised by 
a supervisor trained in Interaction Analysis* Zahn's findings indi- 
cated that training and supervision using Interaction Analysis relate 
to a positive shift in attitudes during the student teaching experience 
and help reduce the tendency for the student teacher's attitudes to 
become more like those of a teacher with attitudes more negative than 
the student teacher's. Zahn reported that 19 out of 23 in the experi- 
mental group changed their teaching attitudes in a positive direction, 
while only 36 of the 69 student teachers in the remaining groups 
became more positive. 

In an adjunctive study to the present one, Moskowitz (1966) 
studied the effects of training in Interaction Analysis both on 
student teachers* and on cooperating teachers* attitudes and cooper- 
ating teachers' teaching behaviors. Moskowitz reported that there 
were no slgnigicant differences in amount of student and teacher 
talk in the classrooms of trained, as compared with untrained 
cooperating teachers, but that there were significant differences 
in kinds of talk. Trained cooperating teachers used significantly 
more indirect teacher influence as measured by the revised i/d ratio, 
the extended Indirect area of the matrix, and a ratio consisting of 
the extended indirect area and the extended direct areas. Also, there 
vjere significant relationships between the teaching patterns of 
student teachers and their cooperating teachers; trained student 
teachers used significantly more indirect teaching patterns than did 
their untrained cooperating teachers as measured by the ratio of 
Indirect to direct teacher behaviors and the extended indirect area. 
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student teachers \idiose cooperating teachers were also trained had 
significantly more positive attitudes toward their cooperating teachers 
than did student teachers whose cooperating teachers were untrained. 

The untrained cooperating teachers reported more positive attitudes 
toward their trained student teachers than did the untrained cooper- 
ating teachers toward their untrained student teachers. 

Amidon (1966), in presenting findings from a pilot study, reported 
that student teachers who knew Interaction Analysis talked less in 
che classroom, were more indirect in their use of motivating and con 
trolling behaviors, v/ere more indirect in their overall interaction 
patterns, used more extended indirect influence, and accepted pupils' 
ideas in an extended fashion more than did student teachers not 
trained in Interaction Analysis. In addition, the trained teachers 
used fewer behaviors that were teacher focused. Amidon reported that 
student teachers vdio were taught Interaction Analysis used signifi- 
cantly less extended criticism and fewer directions than student 
teachers who were not so trained. 

Simon (1966);. in an adjunctive study to the present one, com- 
pared student teachers tra med in Interaction Analysis with those 
trained in learning theory. Both of these groups of student teachers 
;;ere observed teaching in two different classes; one they identified 
as their favored class, and one they identified as their unfavored 
•'lass. She found only one difference when the student teachers* 
.ehavior in favored classes was compared with their behavior in 
unfavored classes; they used significantly more praise when working 
-;ith their favored classes. 

On the other hand, Simon reports a number of differences in 
jehavior due to the type of training. Teachers trained in Interaction 
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Analysis used more praise, less crlfzlclsm; more extended indirect 
influence than student teachers trained in learning theory. Ihese 
comparisons were made when student teachers were teaching their 
favored classes. 



Thft Kv Hnusb Am-l/lon /1QA/. \ M 0A*:\ 



Zahn (1965), Moskowitn (1966), Simon (1966^ and Amldon (1966), cast 
some doubt on the effectiveness of the traditional student teaching 
experience. These studies indicate that during the student teaching 
experience, student teachers tend to become more direct in teaching 
behaviors and more negative in attitudes about teaching and about their 
pupils. 

The research indicates that training in Interaction Analysis 
does affect the behaviors of student teachers. Several of the studies 
reviewed in this chapter have tested Tie effects of training in Inter- 
action Analysis on the behavior of student teachers. T\«> studies, 
Zahn's and Moskowitc’s, have been concerned with cooperating teachers. 
This project is designed to study the effects of the simultaneous 
training of student teachers and cooperating teachers in Interaction 
Analysis on the behavior of student teachers. 



i 



PROCEDURES 



CH/iPTER III 

This study employed a two by two design in order to test the 
influence of two variables on certain measures of student teacher 
behavior and attitudes. These training variables (student teacher 
training and cooperating teacher training) are variables which are 
often considered to be the most important elements in the teacher 
education program* aIio experiment was carried out three successive 
semesters in order to provide for replication under nearly ideal 
conditions. 



Cooperating Teacher 



Supervision is 
done by a coop- 
erating teacher 
trained in inter- 
action analysis 



Supervision is 
done by a coop- 
erating teacher 
trained in learn 
ing theory 



Interaction Students Students 

Analysis & 

Seminar Group I Group II 

Students Students 

Group III Group IV 

Figure 1 
THE FOim EXPERIMSfilTAL GROUPS 

Group I 

Student teachers in this group were taught interaction analysis 
in a two hour a week lecture and a twr hour a week laboratory. In 
addition, they participated in a two hour a week seminar with a college 
faculty member in which they discussed problems they vrere having in 
their teaching. The cooperating teacher^ using interaction analysis, 



Learning 
Theory 6e 
Seminar 
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obsetved the student teacher formally once a «;eck for thirty to forty 
minutes j and spent one hour a week discussing the observation with 
the student teacher. 



Group II 



wwu<uw«.w b«:c»w44<s4.o xi» Cilia giuup wurc taugnc interaction analysis 



in a two hour a week lecture and a two houi: a week laboratory. In 
add'ition, they had a two hour a week seminar with a college staff n 
menber in which they discussed problems they were having in their ; 



teaching. The cooperating teacher observed the student teacher for- 
mally once a week for thirty to forty minutes, and spent one hour a 
week discussing the observation with the student. 



Group III 

Student teachers in this group were taught learning theory in 
a two hour a week lecture and a two hour a week laboratory. In ad- 
dition. they had a two hour a week seminar with a college staff member 
in which they discussed problems they wore having in their teaching. 
They were also observed formally for thirty to forty minutes once a 
week by their cooperating teacher, who spent one hour a week discus- 
sing the observation with them, ^ilthough the cooperating teacher may 
have used interaction analysis in his observation, he was instructed 



not to discuss 






tool or any of its 



terminology with the student 



teacher under any circumstances. 



Group IV 

Student teachers were taught learning theory in a two hour a 
week lecture and a tv/o hour a week laboratory. In addition, they had 
a two hour a week seminar with a college staff member in which they 
discussed problems they were having in their teaching. The cooperating 
teacher observed the student teacher formally once a week for thirty 
to forty minutes, and spent one hour a week, discussing this observation. 
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A list of student teachers in each of the four groups with their 
sex, subject, and school is presented in figure 2. 

STUDEKT TEACHERS FALL, 1965 



Group I lA-IA 



Number 


Sex 


Sublect 


1 

oi;uuui> 


1101 


F 


English 


George Washington 


1102 


M 


Social Studies 


George Washington 


1103 


F 


Social Studies 


Germantown 


1104 


F 


Social Studies 


Camden 


1105 


M 


Social Studies 


George Washington 


1106 


F 


English 


Beeber 


1107 


F 


Social Studies 


Camden 


1108 


M 


English 


William Penn 


1109 


M 


Science 


Wanamaker 


11)0 


F 


Social Studies 


Cooke 


1111 


F 


English 


William Penn 


Group Z1 
1201 


lA-LT 

M 


Social Studies 


Audenreid 


1202 


M 


Social Studies 


George Washington 


1203 


F 


English 


Dobbins 


1204 


F 


Social Studies 


Wanamaker 


1205 


F 


English 


George Washington 


1206 


M 


English 


bobbins 


1207 


F 


English 


Gratz 


1208 


F Social. 


Social Studies 


Leeds 


1209 


F 


Social Studies 


Leeds 


1210 


F 


Social Studies 


Germantown 


Group III 
1301 


LT-IA ' ■ 


English 


Wagner 


1302 


F 


English 


Wagner 


1303 


F 


English 


Northeast 


1304 


F 


Social Studies 


Wanamaker 


1305 


F 


English 


Wagner 


1306 


F 


English 


Northeast 


1307 


M 


Social Studies 


Germantown 


13C8 


M 


Social Studies 


Germantoxm 


1309 


F 


Social Studies 


Camden 


1310 


F 


Social Studies 


Audenreid 


Group IV 
1401 


LT-LT 

F 


English 


Camden 


1402 


F 


Social Studies 


Beeber 


1403 


F 


Social Studies 


Leeds 


1404 


F 


English 


William Penn 


1405 


M 


Social Studies 


Audenreid 


1406 


M 


Social Studies 


Roxborough 


1407 


F 


English 


West Philadelphia 


1408 


F 


English 


Leeds 


1409 


M 


Social Studies 


Vaux 


1410 


F 


Social Studies 


Germantown 



Figure Ila 
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STUDENT TEACHERS SPRING, 



<^‘oap I 


lA-IA 




Number 


Sex 


Sublect 


2101 


■ f“ 


Social Studies 


2102 


F 


Social Studies 


2103 


M 


Social Studies 


2104 


P 


Social Studies 


2105 


M 


Social Studies 


2106 


F 


English 


2107 


F 


Social Studies 


2108 


F 


Social Studies 


2109 


F 


English 


2110 


M 


Social Studies 


2111 


F 


Social Studies 


2112 


F 


Social Studies 


2113 


F 


English 


Group II 


lA-LT 




2201 


M 


English 


2202 


M 


Social Studies 


2203 


F 


English 


2204 


F 


Social Studies 


2205 


F 


English 


2206 


F 


social Studies 


2207 


F 


Social Studies 


2208 


5 


English 


2209 


Ki 


Social Studies 


2210 


K 


Social Studies 


2211 


N 


Social Studies 


2212 


F 


English 


2213 


F 


English 


2214 


F 


Social StudA(fes 


Group III 


LT-L\ 




2301 


M 


Social Studies 


2302 


M 


Science 


2303 


Vi 


iSeelal Studies 


2304 


M 


English 


2305 


M 


Sosial Studies 


2306 


F 


Social Studies 


2307 


M 


Social Studies 


2308 


F 


English 


2309 


F 


Social Studies 


2310 


F 


Social Studies 


2311 


H 


Social Studies 


2312 


■ M 


Social Studies 


2313 


F 


Social Studies 


2314 


F 


Social Studies 


Group IV 


LT-LT 




2401 


F 


English 


2402 


F 


English 


2403 


M 


Science 


2404 


? 


English 


2405 


F 


English 


2406 


M 


Social Studies 


2407 


F 


Soc^^l Studies 



1966 



School 

Camden 

Vaux 

Camden 

Wagner 

South Philadslphi 

Germantown 

Cooke 

Pels 

Wagner 

Germantown 

Germantown 

Wagner 

Leeds 



VauK 

Audenreld 

Olne^ 

Beeber 

Camden 

Germantown 

Germantown 

Mastbaum 

Roxboroui|h 

Leeds 

Audenreld 

Dobbins 

Mastbaum 

Wanamaker 



Northeast 

George Washington 

Northeast 

Vaux 

Northeast 

Tllden 

William Penn 
Wagner 

George Washington 

Northeast 

Camden 

Wanamaker 

George Washington 

Germantown 



Olney 

Olney 

Wagner 

Vaux 

George Washington 
George Washington 
Olney 



2 •^ 



(Continued) 








Oroup IV 


LT-LT 








? 


Social Studies 


Leeds 


2409 


M 


Social Studies 


Germantown 


2410 


M 


Social Studies 


Vaux 


2411 


F 


English 


Dobbins 


2412 


F 


Social Studies 


Vaux 


2413 


M 


Social Studies 


Roxborough 






Figure lib 







STUDENT 


TEACHERS 


FALL, 1966 


Jroup I 


lA-IA 






Humber 


Sex 


Subject 


School 


3101 


F 


English 


Wagner 


3102 


M 


English 


Northeast 


3103 


F 


English 


Wagner 


3104 


M 


English 


South Philadelphia 


3105 


? 


English 


Germantown 


3106 


F 


Social Studies 


Camden 


3107 


F 


Social Studies 


South Philadelphia 


3108 


F 


English 


Norhteast 


3109 


F 


Social Studies 


Vaux 


3110 


M 


Social Studies 


Geraantown 


3111 


M 


Social Studies 


Camden 


3112 


M 


Science 


Wfcu'c Philadelphia 


3113 


F 


Social Studies 


William Penn 


Group II 


lA-LT 






3201 


F 


Social Studies 


Roxborough 


3202 


F 


English 


Gratz 


3203 


F 


Social Studies 


Leeds 


3204 


F 


English 


Olney 


3205 


F 


Social Studies 


Leeds 


3206 


F 


Science 


Benjamin Franklin 


3207 


F 


English 


Mas^baum 


3208 


M 


Social Studies 


Audenreld 


3209 


F 


Social Studies 


Roxborough 


3210 


F 


English 


Olney 


3211 


aT 


English 


George Washington 


3212 


M 


English 


Mastbaum 


Group III 


LT-IA 






3301 


i? 


English 


George Washington 


3302 


F 


Science 


Cooke 


3303 


? 


English 


William Penn 


3304 


F 


English 


Vaux 


3305 


F 


Social Studies 


Northeast 


3306 


F 


English 


Vaux 


3307 


F 


Social Studies 


Northeast 


3308 


M 


Social Studies 


Nott'. ^ast 


3309 


F 


Science 


Wanamaker 


3310 


F 


Social Studies 


Northeast 


3311 


F 


Social Studies 


Cooke 
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(Continued) 
Group IV 
3401 


LT-LT 

F 


English 


Germantown 


3402 


M 


Social Studies 


Vaux 


3403 


H 


Social Studies 


Olney 


3404 


M 


Social Studies 


Wanamaker 


3405 


F 


English 


Vawc 


3406 


F 


English 


Dobbins 


3407 


F 


Social Studies 


Germantown 


3408 


M 


Social Studies 


Vaux 


3409 


F 


English 


Gratz 


3410 


F 


English 


Dobbins 


3411 


F 


English 


Camden 



Figure lie 



Experimental Conditions 

There were two different types of courses xdiich identify the 
experimental groups for the study. Both types of training were 
used with student teachers and their cooperating teachers on the 
basis of design which is described in the previous section. The 
courses which were given to the student teachers were identiedi to 
those given to the cooperating teachers except for the length of 
time* The course given to the student teachers was approximately 
sixty hours, while the course for the cooperating teachers was forty- 
five hours. The course description presented is therefore applicable 
for both groups. 

Experimental Courses 

The following description of two courses presents the objectives 
and activities for both Interaction Analysis and learning theory. It 
also presents the content which is covered as well’ as the sequence 
of the material. 



Interaction Analysis Course 

The Interacticn Analysis course was designed in such a fashion 
as to facllitlate the acquisition of stated behavioral objectives by 

the students.* The six hour instructional period was subdivided into 

•• 

O *(Behavioral objcctivcc were adapted from the work of John Hough at 

ERje The Ohio S^ate Jni''Tcv;ji'wy.) 
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three two hour sessions each week: (1) One lecture period for the tv;o 
interaction analysis groups meeting together; (2) One laboratory period 
for each group separately; (3) One period devoted to problems directly 
and specifically connected to student teaching experiences for each 

^ •« a* ^ 1 

The following description of the course gives the behavioral ob 
jectives> content and a brief sytnmary of the method used for each 
session of the lecture and laboratory phases of instruction. Specific 
details of role playing and skill sessions along with sample materials 



w511 be found in the Appendix. 

Overall Objectives - As a result of their xwrk in Education 61A, 
students should evidence an understanding .>f a skill in the performance 
of (under simulated conditions) selected aspects ox tne teaeuiug toj.e 



in the secondary school. 

Secondary Objectives - As a result of their work in Education 61A, 
students should: (1) Evidence an understanding of and skill in the 
use of the Flanders System of Interaction Analysis; (2) Evidence an 
understanding of a facAUipy in the application of selected research 
findings to their performance of the rolt of the teacher in the class 
room; (3) 3e able to conduct an action research project in their cl 



classroom. 



Veck 1 

Lecture Laboratory 

Data collection and oberview of project 
i' i ..Week :2 tfco^ Wacki?^ 

Third Level objectives - As a result of their work in Education 51A 
students should; (l.l) 3e able to associate the herbal behavior 
oategories of the Flanders System of Interaction Analysis with their 
appropriate code numbers; (1.2) Be able to categorize classroom verbal 
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behavior (using Interaction Analysis categories) at a rate between 
IV and 22 categorizations per minute over a ten minute period of time; 
( 1 . 3 ) Be able to categorize a minimum of ten minutes of classroom 
verbal behavior (using Interaction Analysis categories) with a relia- 
bility of at least .-30; (1.4) 3e able to plot an Interaction Analysis 
matrix of 100 tallies with no more than a 57. error; (1.5) Be able to 
interpret the meaning of any of the 100 cells of an Interaction Analysis 
matrix; (1.6) Be able to compute and interpret the meaning of the I/D 
revised i/d, percentage of teacher talk, percentage of student talk, 
and matrix interpretation. 



' Week 2 

Lecture 



Lecture and discussion of educa- 
tional research, the place of 
learning theory psychology, phi- 
losophy courses, educational 
psychology, etc. in teacher train- 
ing culminating in attempts to 
describe actual specific teaching 
behaviors (Circular Process IScdel 
used as framework). Group left 
with question: How would you des- 

cribe what goes on in the classroom? 



Week 3 

Lecture and discussion; history 
of category system approach ^ pur- 
poses, beginnings. ’Overview of 
social-emotional systems de :slop- 
ment and cognitive approach . 



Week 4 



introduction to Inteaaction 
Analysis, two tape recordings 
of teacher-pupil interaction pla ' 
played, student asked to describe 
behaviors, students "discover** the 
ten categories for themselves. 



Laboratory 



.o*^tory 






Discussion of descriptive 
versus evaluative language. 
Small group work to build 
aa category system to ajo&lyse 
classroom ii teraction. 
Assignment: use the category 

system your group built in a 
classroom to collect data. 



Discuss data collected. Can 
you use your system to describe 
a classroom situation to peo- 
ple who were not present. 
Problems of objective analysis 
and myriad variables. 



Clarification of categories. 
Intensive tape listening for 
categorization of behaviors 
role playing various cate- 
gories: how many different 
2*s can we produce, etc. 
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Week 5 



Lee ture 

Lecture and discussion., clarifica- 
tion of conceptual framework, the 
history of social -emotional systems 
and research, work of H« H« Anderson, 
Lewin, Lippi tt and White. 

Week 6 

Building a matrlK, demonstrations 
and groups to build a matrix, 

matrix Interpretation. 

Week 7 

Matrix interpretation continued, 
lecture and discussion. 

Week 8 

Building educational psychology 
principles through research, inten^^^ 
sive matrix interpretation, teacher 
1 and teacher 2. What assumptions 
did these teachers make about how 
students best learn new material? 

Week 9 

Mid-test. 



Laboratory 

Further work in categorization, 
tape listening and producing 
behaviors . 



Matrix building, tallying (in- 
dividual work and buzz groups) . 



Glassification, small group work 
in matrix interpretation. 



Discussion and clarification of 
term project assignment (see 
objectives for Weeks 14 and 15). 



Test results. 



Week 10 to Week 13 



Lecture objectives 



Laboratory objectives 



2.1 Be able to describe the pro- 
cedures, results and implications 
of research done by H. H, Anderson; 
Lewin, Lippitt, White; Morris Cogan; 
Med Flanders; Hilda Taba; Mary Jane 
Aschner; Robert Soar; Marie Hughes; 
Arno Bellack. Role playing, skill 
sessions, discussion and lecture 
concerning significant aspects of 
the work of each of the above. 



1,2.1 Using critical cells in 
the Interaction Analysis matrix, 
be able to build instructional 
models which represent the 
following ideas as e 2 .i'iZT.:<?c'f. in 
teacher and sturont bt'.-i.. - -s : 

(a) reinf rreenwr..;. of ref,r..>T.?ns, 

(b) accervar.ee ro.spor.y;' •• 'e) 

avers Ivp- '• ( ■' a . > .!'• - 



else 



•: r.' vcir:..'- 






acc-' V * • ■ ■ I •• : i •; *• V '* .-.w -i; 

(f> ..-.'ic.- 

itv.-'! ■- ' v Z'ic. 

resp' i'-os, ( .) clc*r?.:'.r‘.v-:>.t?.or of 
resr ''•s, cc:r*rri;r 7.'. 

bac/;. ■'.1;,/ oac;>ur‘,a3en.^.x'.>’. .wvJ prr-jise 
as ru-';ic (1) 

dip^nosi;' of studei;t; of 

unUcr standing, (m) ccpnitive 



(Continued) 

Lecture objectives 



Week 10 to Week 13 



Laboratory objectives 



structuring through information 
giving. 1, 2.2 Be able to per- 
form micro role playing segments 
representing the above princi- 
ples. Method: Micro role 

playing for each student. 



Week 14 to Week 15 



2.2 Be able to select and defend 
the selection of learning activities 
and teaching policies as being 
appropriate means for facilitating 
learning in terms of stated objec- 
tives. 1, 2.3 Given two matrices 
representing selected principles of 
instruction or the violation of 
such principles, be able to select 
and defend the selection of the 
matrix vdilch (all other things 
being equal) represent the lesson 
-n which the greatest student 
achievement would occur. Discussion, 
small group work with matrices. 



1, 2.4 3e able to plan, teach 
and evaluate the effectiveness 
of different teaching behaviors 
adhering to the following stipu- 
lated requirements: (a) Choose 

either one concept to be taught 
to the two different' student 
classes in two different ways 
or two similar concepts to be 
taught to one class in two 
different ways, (b) Ihe two 
lessons should be planned, tau^t 
and taped/' (c) Hypotheses should 
be set regarding the effect of 
the two different approaches. 

(d) An evaluation procedure to 
test the effectiveness of the 
learning by the group to be 
carried out. (e) The two tapes 
analyzed using Interaction 
Analysis, (f) Results in terms 
of the evaluating procedures 
and the teaching behavior dis- 
cussed. Reporting to the group 
re: results of term project done 
in student teaching situation. 



Learning Theory 

The learning theory undergraduate course was designed in such a 
fashion as to facilitate the acquisition of behavioral objectives by 
the students. The six hour instructional period was subdivided into 
three two hour sessions each week: (1) One lecture period for the two 

learning theory groups meeting together; (2) One lectv.re period for 
each group separately; (3) One period devoted to problems directly and 
specifically connected to the student teaching experience for each group 
separately. 



r 



mm 
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The following description of the learning theory course gives 
the behavioral objectives, content and a brief sununary of the method 
used for each session of the lecture and laboratory phases of instruc- 
tion. Specific details of role pla>ing and skill sessions along with 
S 3 inplc Ulster isXs will bs found in di6 Appendix# 

Overall objectives - As a result of their work in Education 61B, students 
should evidence an understanding of the role of the teacher in inter- 
relating learning theory principle, subject matter tonterit and level of 
pupil achievement in the selection, execution and evaluation of appro- 
priate methodology. Students should further evidence an understanding 
of the role of the teacher in ction research. 

Secondary objectives - As a result of their work in Education 61B, students 
should: (1) Be able to evidence an understanding of and facility in the 

application of selected aspects of learning theory to building appropriate 
methodology; (2) 3e able to describe and analyze the verbal behavior of 
the teacher and students necessary to achieve stated objectives; (3) Be 
able to conduct an action research project in their classroom. 

Third level objectives - (1.1) Be able to define or recognize a definition 



of at least twenty-five of the following terms: 



self-image 

feedback 

unconditional positive regard 

congruence 

values 

Insight 

discovery 

set 

gestalt 

indent i f iab i 1 i ty 

positive immediate reinforcement 

inhibition 

cueing 

shaping 

exercise 



intrinsic motivation 
extrinsic motivation 
knowledge of results 
primacy 
recency 

levels of thinking 
whole-part vs. part -whole 
cognitive memory 
divergent thinking 
transfer 

elicited response 
emitted response 
active involvement 
corrective feedback 
conditioned response 



Lecture objectives 



Week 1 to Week 2 



Laboratory oblectlves 



3,1 Be able to plan, execute and 
report on an action research project 
undertaken in their own classes which 
Include: (a) hypotheses (b) descrip- 
tion of procedure (c) description of 
measuring instruments (d) an analysis 
of the data (e) results (f) implica- 
tions . 



Data Collection; overview of pro- 
ject, Overview of learning theory; 
its place in professional education, 
what information must we have in 
order to make sound professional 
judgments; (Circular Process Model); 
lecture and discussion. 

How a teacher may do classroom 
research? Why? What techniques 
are important? Lecture and dis- 
cussion. 



Week 3 



Lecture objectives 

1,2 Be able to state objectives 
in behavioral terms, 3,3 Be able 
to select and defend the selection 
of learning activities as being ap- 
propriate means for facilitating 
learning in terms of stated objectives. 

Behavioral objectives; Popham film 
strip; lecture and discussion. 



What assumptions do we 
hold regarding good teaching, 
bad teaching? How might we 
test these assumptions? 



Research techniques; how 
to set up testable hypotheses 
(assignment for class reports 
during last three weeks of 
semester) . 



Laboratory objectives 



Writing behavioral objectives 
discussion. 



Week 4 to Week 15 



Lecture objectives Laboratory objectives 

2,1 Be able to translate the following 
ideas into examples of teacher functions 
and student behavior in the classroom (a) 
relnf 01 cement of responses (b) acceptance of 
responses (c) aversive stimulation (d) 
exercise of responses (drill) (e) acceptance 
of student feeilng (f) guided discovery 
(g) elicited responses (h) emitted responses 
(i) clarification of responses (j) corrective 
feedback (k) encouragement and praise as 
extrinsic motivators (1) diagnosis of stu- 
dent level of understanding (m) cognitive 
structuring through Information giving. 



V • 



Week 4 



Lecture obiectlves 


Laboratory oblectives 


Early learning theorists; 
history of learning theory; its 
transaltion into text materials 
and classroom practice; lecture 

and uiSCuSSiOn* 

Week 5 


Nonsense syllable experiments; 
students are experimenter and 
also subject. 


Lecture oblectives 


Laboratory oblectives 


What prinicples were illustrated 
by laboratory experiments; common- 
alities of data discussed; students 
"discover” primacy, recency, identi- 
fiability and belongingness; Thorn- 
dike discussed. 

Weeks 6 to 8 


Rewards and punishments; 
role playing and dioeexision. 


Lecture oblectives 

Programmed learning; Skinner; 
lecture, discusuion work with 
materials (Presc;’' boards, programmed 
texts, etc.); students build their 
own programs in subject areas for 
their classes. 

Week 9 


Laboratory oblectives 


Lecture oblectives 


Laboratory oblectives 


Mid-term test* 

Weeks 10 to 13 


Test results* 


Lecture oblectives 


Laboratory obiectives 


Lecture and discussion; Gestaltists, 
Lewinian concepts, Bruner; spiral 
curriculum, discovery. 


Be able to plan, teach and 
evaluate effectiveness of a 
simulated lesson adhering to 
the following stipulated re- 
quirements: (a) learning theory 
principle chosen (b) lesson 
(c) written report covering 

(1) what concept were you trying 
to teach? 

(2) what learning theory rule, 
principle or assumption were 
you using? 

Each student micro-teaches and 
lessons are criticized. 



Lecture objectives 



Weeks 14 to 15 



Laboratory objectives 

Problems of perception (old lady- Report of classroom research 

young lady figures) ; value differences 
among socio-economic classes and be- 
tween age groups. 

Cooperating Teachers and Supervision of Student Teachers 

Cooperating teachers were randomly assigned to the four experi- 
mental groups. They volunteered to participate in the study and met 
the criteria normally used by the Department of Secondary Education 
at Temple. A previous study which used a number of these cooperating 
teachers determined that the four groups did not differ significantly 
in their attitudes toward teaching or In their predisposition to 
behave dogmatically (Moskowltz 1967). This study conducted by Moskowlt? 
also discovered that the cooperating teachers who had learned Inter- 
action Analysis did have different interaction patterns than the 
cooperating teachers who learned learning theory. 

The Temple staff members who participated In the study were 
assigned an equal proportion of their teaching load In the two experi- 
mental courses as is Illustrated In Figure III. 



Interaction Analysis Learning Theory 



Lecture 


Instructor A 


1 sec 


Instructor A 


1 sec 




Laboratory 


Instructor B 
Instructor C 


1 sec 
1 sec 


Instructor B 
Instructor C 


1 sec 
1 sec 




Seminar 


Instructor B 
Instructor C 


1 sec 
1 sec 


Instructor B 
Instructor C 


1 sec 
1 sec 





Figure III 

ASSIGNMENT OF STAFF TO COURSE 



The role of the college supervisor as seminar leader was con- 
sistent in all four groups. Ihe college supervisor summarized, clari- 
fied and highlighted the Important teaching problems raised by students 
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in the seminar. He did not introduce content, direct discussion 
toward a particular problem or in any vray prodetcrmine seminar topics, 
bat he did encourage the student teachers to apply either Interaction 
Analysis or learning theory to their discussion of teaching problems, 
depending upon which experimental group he was working with. 

Measuring Instruments Used in Study 




Rating of Student Teachers - All student teachers were rated by an 
impartial observer. The observer did not know what groups the 
student teachers were trained in and had no Icnowledge of Interaction 
Ana3^sis or of the experiment. The same observer rated all the 
student teachers in each semester, but the observer was a different 
person each semester. 

The observer was oriented to the use of the rating form in a 
one hour orientation program. The form was used in order to approxi- 
mate the type of form which is typically used in a student teaching 
program. An example of items used in this ranting form is as follows: 

1. This student teacher seems to bo: 



1 2 3 k ^ 6 

very well . 
organized 

2, This student teachers seems to be: 



789 

very 

disorganized 



1 • I .2 .. . 3 !f 5 6 7 8 2 

very very 

competent incompetent 

The whole form is found in Appendix B. 

Interaction Analysis - In the Flanders system only verbal interaction 
between teachers and pupils is analyzed because of the difficulty 
in reliably categorizing non-verbal behavior. All teacher-pupil 
interaction is divided into ten categories, seven of teacher talk, 
two of student talk, and one of silence or confusion. Reference to 



the chart on page 38 during the reading of the following section will 
assist the reader in obtaining the over-all picture of the categories 
described in this section. 

Teacher talk is recorded under one of two ma^or headings: 

(a) indirect influence, and (b) direct influence. Indirect influence 
contains four, and direct influence three categories. Included 
under the classification of indirect teacher influence are those 
types of teacher statements which increase student freedom to res- 
pond. Direct teacher influence refers to statements which restrict 
responses by students. 

A closer look at the categories of indirect influence reveals 
the exact types of teacher statements included here. Category one, 
acceptance of feeling, contains teacher statements communicating 
acceptance by the teacher of both positive and negative student 
feelings. Statements which ^udge the "goodness" or appropriateness 
of pupil behavior comprise Category two. These may be either praise 
or encouragement. Category three, acceptance of ideas, is made up 
of teacher statements which reflect, summarize, or clarify student 
ideas. Teacher questions which require children's response are 
assigned to Category four. 

Cate “Rories of direct teacher influence reveal a contrasting 
type of teacher behavior. Lecture, giving information, and expressing 
opinion are recorded in Category five, and Category six is used for 
the teacher's directions to pupils. In Category seven are placed 
both statements of criticism and those in which the teacher ^justifies 
his authority. Such statements are usually designed to change pupil 
behavior . 

Student talk is divided into only two categories- -Category eight, 
which is student talk in response to the teacher, and Category nine, 
student talk initiated by the student. 



CATEGORIES FOR INTERACTION ANALYSIS 



u 

u 

3 






1. * ACCEPTS FEELING: accepts and clarifies the feeling 

tone of the students in a non-threatening manner* 
Feelings may be positive or negative. Predicting or 
recalling feelings are included. 

2. * PRAISES OR ENCOURAGES: praises or encourages student 

action or behavior. Jokes that release tension, not 
at the expense of another individual, nodding head or 
saying ”um hm?” or "go on" are included. 

3. * ACCEPTS OR USES IDEAS OF STUDENT: clarifying, building, 

or developing ideas suggested by a student. As teacher 
brings more of his own ideas into play, shift to 
category five. 



EH 

e 



4.* 



5.* 



6 .* 

7.* 



8 .* 



9.* 



CO 



10 .* 



ASK QUESTIONS : asking a question about content or 

procedure with the intent that a student answer. 



LECTURING: giving facts or opinions about content or 

procedure; expressing h s own ideas, asking rhetorical 
questions. 

GIVING DIRECTIONS: directions, commands, or orders to 

which a student is expected to comply. 

CRUIZING OR JUSTIFYING AUTHORITY: statements intended 

to change student behavior from nonacceptable to accept- 
able pattern; bav/llng someone out; stating why the 
teacher is doing what he is doing; extreme self -reference. 



STUDENT TALK-RESPONSE: talk by students in response 

to teacher. Teacher Initiates the contact or solicits 
student statement. 

STUDENT TALK- INITIATION: talk by students \diich they 

initiate. If "calling on" student is only to indicate 
who may talk next, observer must decide vdiether student 
wanted to talk. If he did, use this category. 



SILENCE OR CONFUSION: pauses, short periods of silence 

and periods of confusion in xdiich communication cannot 
be understood by the observer. 



*There is NO scale Implied by these numbers. Each number is classlfl' 
catory, it designates a particular kind of communication event. To 
write these numbers down during observation is to enumerate, not to 
judge a position on a scale. 
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In the remaining catogory are. -recorded periqds of silence or 
confusion. Pauses, short periods of silence, and periods during 
which the observer cannot determine who is talking are included 
in this category. Such a category is necessary because it allows 
the person vdio is doing the recording to account for every minute 
of the time spent in systematic observation. 

A summary of the ten categories of Interaction Analysis with 
brief definitions can be found on page 38. 

Use of the Interaction Analysis system involves an observer's 
spending several hours in a classroom observing various kinds of 
classroom interaction. The most typical procedure for collecting 
interaction data in research is presented in this section. 

The observer enters the classroom and seats himself in a place 
where his presence will cause the least amount of distraction to 
the teacher and the class. He then spends from five to ten minutes 
observing without recording. Ihiring this time he is getting oriented 
to the classroom, acquiring a "feeling" for the total situation. 

This accomplished, he begins to record. Every three seconds he 
writes the category number of the teacher or student verbal behavior 
which he is observing at that moment. These numbers are recorded in 
sequence in a column. Since the observer writes approximately 20 
numbers per minute, at the end of an observational period of 15 or 
20 minutes he will have recorded several long columns of numbers . 
Accuracy of observation and recording is of prime importance, of 
course, but evenness of tempo is also vital. While the observer is 
recording the appropriate category numbers he often records marginal 
notes explaining unusual, happenings in the classroom. These are 
helpiul later in interpreting the material gathered. 

The observer always nebes the type of class activity being 
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observed, since obviously interaction will vary from one activity 
to another. Whenever the classroom activity changes so that observing 
is inappropriate, as for example, when there are various groups 
working around the classroom, when the class members are working at 
their seaiis on individual work, or when silent reading is taking 

- "hllQ TTo •hVinn /1*y»QTjrc o 

recorded numbers, makes a note ‘ new activity, and begins cate- 

gorizing again when the total c/ ^ interaction resumes. 

One of the problems in development of classroom observation 
techniques has been that of providing a means of taking care of the 
problem of sequence in behavior. The Flanders system of Interaction 
Analysis provides a procedure for partially dealing with this problem. 
As the reader will recall, the observer preserves the original se- 
quence of classroom interaction by recording the category numbers 
in columns. The following example demonstrates an observer's classi- 
fication of a short period of classroom interaction and then his 
summary of that date for later analysis. 

A social studies lesson begins in a fourth grade. The observer, 
who has been sitting in the classroom for several minutes in order 
to gain some idea of the general climate, now starts to record. 

Teacher: "Boys and girls, please open your sos:ial studies 

books to page 5. 

Observer classifies this as a 6, followed by a 
10, because of the period of silence and confusion 
during which the children find the right page. 

Teacher: "Jimmy, we are all waiting for you. Will you 

please turn to page 5 in your book? 

Observer records a 7 and a 6. 

Teacher: "I know now that some of you had difficulty with 

and were a little upset by this chapter yesterday, 
but I think that today we will find it more 
exciting and interesting.'^ 

Observer records two I's, reacting to feeling. 



Teacher: "Now, has anyone had a chance to think about what 

we discussed yesterday?" 

Observer records a 4. 

Student: "I thought about this, and it seems that the reason 

that we are in so much trouble in southeast Asia is 
that we haven't really had a chance to learn to 
understand the ways of the people who live 'there." 

Observer records three S's. 

Teacher: "Good, John. That is a very interesting point 

which I think we should examinp more carefully." 

Observer classifies this as a 2. 

Thus the following sequence of numbers have been recorded by the 
observer in this fashion: 



10 

( 6 

10 



7 



■«) 

6 

8 ) 

2 

10 



^^otice that in the listing above the nusobers have been marked off 
in over-lapping pairs. The first pair 10-6, the second 6-10, the 
third 10-7, etc. The numbers are summarized by placement- in;' a 10 
row by 10 column table called a matrix. A sample matrix for the 
interaction pattern just discussed is shown in Figure IV. 

The ceH in the matrix in which a pair Is to be recorded is 
determined by using the first number in the pair to Indicate the 
row, the second number for the column. Thus the pair 10-6 is 
shown by a tally in the cell formed by row 10 and column 6; the 
second pair, 6-10, in the cell formed by row 6 and column 10, etc. 
Notice that each pair of numbers overlaps with the previous pair; 
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1 


2 


3 


4 


5. 


6 7. 


8. 


9 


10 


.1 


1 
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1. 
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1 
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1 




f 


2 
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4 


1 




















1 

5 




















\ 


6 


1 




















7 












1 




1 


L 




8 




1 












1 

11 


1 




9 


















1 1 
i — i 




10 






1 


1 




> 1 


1 


1 1 

1 1 





Figure IV 

sample; mtrzx 



therefore, each number, with the exception of the first and last, is 
used twice. For this reason a 10 is entered as both the first and 
last number in the observation, 10 being a logical number for the 
beginning and ending of each session. Such a procedure permits the 
total of each column to equal the total of the corresponding row. 

The tabulations in the matrix can be checked for accuracy by 
making certain that there is one less tally in the matrix than there 
were numbers entered in the observation record itself (N • 1). In 
this case, because we began with 13 numbers, the total number of 
tallies in the matrix is 12. 

During the three semesters of the study fourteen different 
observers were used to collect Interaction Analysis data. Weekly 
reJLlcbility sessions were held and Scott (Flanders 1960) Coefficients 
ranged between .69 and .94. The average reliabilities remained 
well above oS5, a figure suggested by Flanders (1960). 

Interaction Analysis Variables - One of the discouraging features of 
collecting live observational ^ ta is the tremendous amount of data 







to be processed. At least one tally is made every three seconds 

L. • ^ 

during the period of observation, and these tallies must be built 
into a matrix before data analysis can occur. Building the matrices 

. • - j- 

Is ordinarily a time consuming process. The computer program used 
in this project is made up of several sub-programs. The first sub- 
program, written took tkw tallies which were punched onto IBM cards 
and produced as output two individual teachers; matrices for each 
set of tallies put in. One matrix was a raw tally matrix such as 
would ordinarily be constructed if the matrices were built by hand. 

The second matrix was a percentage matrix. The value inside each 
cell Indicates the percentage of 'the total matrix which is represented 

, t * ' 

in the specific cell. In like manner, the row and total columns 
are given as percentages. 

The second part of the program, drew nut variables from the 
matrix to be further analyzed. 

Once the raw tallies were fed into the computer, along with the 
program, two completed matrices plus 40 variables for each teacher 
were produced without any further hand calculation. 

On the basis of previous research, a number of important cells 
were isolated for analysis. For example, Flanders had discovered 
that a buildup in the 3-3 cell was highly related to pupil achieve- 
ment. Therefore, this cell was isolated for examination. Some other 
examples of variables programmed are column totals, of teacher 

and student talk, various indirect-direct ratios, anc certain key 
cells and areas in the matrix. A ccsi^plete listi-ng of the variables 
is given at the end of this section. 

An additional program was developed to produce group data from 
the individual data which was yielded by the first program. This 
program produced an Averaged Group Matrix by suisaing the percentages 
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1x1 each cell, coltiinn, end row o£ the individual teachers matrix and 
dividing each sum by the number of teachers in the group. This pro- 
gram also gave an Average Score for the group on each of the variables 
produced by the original program. Thus the Averaged Group Matrix of 
two groups of subjects can be easily inspected for differences. 

In summary, the first sub-program, built a matrix from raw 
tallies and converted the raw tally matrix into a percentage matrix. 

The : jxt sub-program computed and listed those elements of the matrix 
that the researcher wants to examine intensively. The third sub- 
program produced a matrix which centains in its cells, rows, and 
columns, the average percentages for the group being studied. Thus 
if there were ten teachers in a group, the Averaged Group Matrix 
would contain the average of the sums of the quantities on each of 
the teacher's individual matrices. This third sub-program can be 
used to compile the matrices of any number of teachers into one rep- 
resentative matrix. I^e last sub-program computed and listed those 
elements of this Averaged Group Matrix which the researcher wished 
to examine. These elements are the same as those which were computed 
for each individual teacher. 

An example of an Averaged Group Matrix, plus the variables com- 
puted from this matrix are shown below. 

Problems of Data Processing - Many of the variables analyzed in this 
project were represented in the form of ratios. An example Is the 
ratio of indirect- to-direct teacher calk, called the I/D ratio. How- 
ever, the programming of these ratios causes special problems which 
are discussed in this section. 

Consider the I/D ratio. When a teacher uses no direct talk, a 
zero will appear in the denominator of this ratio. This results in an 
undefined term which the computer will not process. Therefore, particular 
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care must be taken when programming ratios. Several alternatives 

present themselves. 1) An *'IP" statement can be written into the 

program so that the computer will merely print out the direct and 

indirect scores of teachers who have zero direct scores. The original 

program for this project was built in this manner. Later it was 

found that this solution produces many additional problems in data 

analysis caused primarily by the fact that some teachers have an 

fl core and others have a separate direct and indirect score , but 

no I/D score. Therefore, further data analysis cannot easily be 

performed for any ratios which are handled in this manner. 2) To 

allow the use of data derived from scores of teachers who had zero 

denominators in any ratios, a .9 was arbitrarily plugged into the 

denominator of any ratio which otherwise would have been zero. This 

allowed for the use of the ratio score of that teacher in the data. 

Dividing the numerator by .9 allows for the maintaining of the rank 

order of scores since an 1/D ratio "rith a denominator of .9 is larger 

than one with a denominator of 1.0 (assuming the same numerator in 

both cases) . 3) A potentially more useful solution was suggested 

by Flanders who has constructed an I/D ratio which can never have 

a zero denominator. The new ratio uses the indirect categories for 

the numerator and the sum of the indirect and direct categories for 

the denominator. Thus, for example, the I/D ratio used in this pro- 

I 

gram has been replaced in the revised program wit h All ratios 

I+D 

have been handled in a similar manner in the revised program. This 
solution has the additional advantage of reducing the large variance 
caused by working with fractions (ratios) which have very small 
denominators. This becomes important when potentially statistically 
significant levels of differences between groups are not reached be- 
cause of statistically artificially produced large variances. In 




addition, since the training of student teachers in the Flanders 
System did produce genuinely large variance within the trained 
groups, these new ratios are particularly useful and have been built 
into the new program. 



A number of measures from the matrix were used 
hypohteses. A list of those indicies which were used 
analysis follows. 
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for the data 



Student Teacher Rating by Pupils - The Student Perception of Teacher 



Influence Scale was used to assess the perception that pupils had 
of their student teachers. The items on the scale are drawn from 
the teacher behavior categories in the Interaction Analysis system. 

In this sense the scale is assumed to have content validity. Previous 



to this study, the instrument was used with Junior High School 
students by Amidon (1959) and Anderson (1961) . Both of these studies 
contain data which indicates the validity of the instrument in terms 



of the relationship of Student Perception Scores to data collected 
using the Interaction Analysis instrument. The instrument has also 
been used to assess Pupil Perception of Student Teachers in the 
elementary grades (Kirk 1964). Examples of types of items used 
are the following: 



PUPIL OPINION QUESTIONNAIRE 



The questions below are about your student teacher. Please 
put a check mark in front of the sentence which seems to fit your 
student teacher bast. Please check only one space for each question. 

No one, not even your student teacher, will ever see your answers 
so you can be completely honest without having to worry about the 
information being passed on. 

1, The teacher seems to be mostly concerned with 

talking about the lesson. finding out what we know. 

telling us what to do. ^finding out what we want to do 
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EXAMPLE OF PERCEWEAGE MATRIX FOR A GROUP OF TEN TEACHERS 



.03 


0.00 


.00 


.02 


.07 


.01 


0.00 


0.00 


.04 


0.00 


• 


0.00 


.29 


1.44 


.84 


.89 


.16 


.05 


1.86 


1.37 


.17 


7. 


.01 


1.25 


1.53 


1.78 


1.89 


.16 


.14 


CM 

• 


.51 


.26 


7. 


0.00 


.65 


.13 


3.23 


.92 


.54 


.15 


5.56 


2.02 


.96 


14. 


.05 


1.00 


.32 


3.63 


16.36 


.92 


.53 


.41 


1.51 


1.31 


26. 


0.00 


.10 


0.00 


.72 


.72 


.65 


.11 


.85 


.22 


.70 


4. 


.01 


.08 


.05 


.17 


.49 


.20 


.33 


.74 


.31 




2. 


.03 


1.97 


2.89 


1.50 


1.47 


.43 


.19 


3.72 


.45 


.67 


13. 


.04 


1.44 


1.36 


1.12 


2.14 


.24 


.31 


.08 


7.24 


1.81 


15. 


0.00 


.29 


.10 


1.16 


1.08 


.75 


.36 


.43 


2.10 


3.15 


9. 


.17 


7.08 


7.80 


14. 16 


26.04 


4.07 


2.17 


13.32 


15.77 


9.42 





EXAMPLE OF LISTING OF VARIABLES 



VARIABLE NUMBER 


CODE NAMB* 


AMOUNT 


102 


ST 


29.10 


103 


TT 


61.48 


104 


RID 


2,40 


105 


BID 


.90 


106 


RIDS 


7.88 


107 


BIDS 


3.05 


108 


RID9 


5.16 


109 


BID9 


1.47 


110 


RID89 


6.60 


111 


BID89 


2.16 


112 


XIN 


4.55 


113 


XDI 


1.29 


114 


XINDI 


3.52 


115 


CRUX 


24.14 


116 


CROSS 


56.26 


*1 OO 


2RIDS 


,65 


123 


ZBIDS 


.48 


125 


CRL67 


2.38 


126 


SS17 


22.42 


127 


SS89 


10.96 


128 


SS19 


33.38 


129 


COL 1 


.17 


130 


COL 2 


7o06 
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08 
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16 

04 

07 

17 

I M # 

32 

77 

42 



